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(71) We, Eaton Axles Limited, a 
British Company of Victoria Road, Great 
Sankey, Warrington, Lancashire, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the 
following statement: — 

This invention relates to a vehicle drive 
mechanism. 

This invention provides a vehicle drive 
mechanism comprising an axle housing con- 
taining a gear chamber and defining a 
lubricant reservoir in its lower part, a lubri- 
cant distribution system having means for 
removing lubricant from the reservoir and 
directing it to various parts of the mecha- 
nism, and a filter unit in the distribution 
system, which unit comprises a separate 
filter housing connected to the axle housing 
by stud members having lubricant-direct- 
ing passageways therein which form the 
lubricant inlet and outlet for the filter 
housing, and an annular filter element ex- 
tending across the filter housing and sur- 
rounding the outlet stud member. 

A preferred embodiment of the present 
invention will now be described by way of 
example only with reference to the accom- 
panying drawings. 

In the drawings: — 

Figure 1 is a perspective view of a ve- 
hicle drive of the invention, 

Figure 2 is fragmentary sectional view 
taken approximately along line 3 — 3 of 
Figure 2, 

Figure 3 is a sectional view taken approxi- 
mately along line 3 — 3 of Figure 2, 

Figure 4 is an end elevational view of 
the mechanism shown in Figure 2 in the 
direction of arrows 4 — 4, 

Figure 5 is an enlarged detail of Figure 2 
and 

Figure 6 is a perspective, somewhat 
schematic view of the mechanism of Figure 

Referring now to the drawings, there is 
shewn a rear driving mechanism 10 for a 
[Pi 



vehicle. The mechanism 10 includes an axle 
housing 11 having a gear chamber therein. 50 
A power transmitting gear unit, which is 
generally designated 12 (see Figure 6) is 
located in the gear chamber. The power 
transmitting gear unit 12 is driven from 
the drive line of the vehicle in which the 55 
axle is utilized by a pinion gear 13 which 
meshes with a ring gear 14 of the gear unit 
12. The ring gear 14 comprises the ring gear 
of a differential gear mechanism which is 
contained within a casing 15, and is not 60 
shown in the drawings. The differential gear 
mechanism transmits drive from the rin^ 
gear 14 to the axles 17, 1 8 which drive the 
opposite rear wheels of the vehicle The 
power transmitting gear unit may be of any 65 
particular construction and any conven- 
tional or suitable gear unit may be utilized 
and greater details of the power transmit- 
ting gear unit are not necessary to an under- 
standing of the present invention. 70 

The lower portion of the housing II de- 
fines a lubricant reservoir 11a which con- 
tains lubricant that is to be distributed to 
various parts of the mechanism during the 
operation of the axle. In order to effect the 75 
distribution of the lubricant through the 
axle, the ring gear 14 rotates through the 
lubricant reservoir I la. The ring gear 14 
includes an annular portion 20 which com- 
prises a lubricant pick-up means. The 80 
annular portion 20 rotates through the lubri- 
cant reservoir and picks up the lubricant 
and conveys it vertically upwardly, as illus- 
trated by the arrows in Figure 6. Other 
lubricant is picked up by the gear teeth of 85 
the nng gear 14 and is also conveyed up- 
wardly thereby. F 
The lubricant which is picked up and con- 
veyed by the annular portion 20 of the ring 
P* r ™ I s remaved from the annular por- 90 
toon 20 by a receiver member 21. The re- 
ceiver member 21 directs lubricant there- 
??\ to ^ vanous passageways, not shown 
which effect distribution of the lubricant 
to various parts of the axle, as is well 95 
Known. For a more detailed disclosure of 
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the receiver and the lubricant distribution 
system, reference may be made to Pa Lent 
Specification . No. 994,292. 

The mechanism 10 includes a lubricant 
5 filter unit 30 (see Figures 1 and 2) which is 
supported on the housing 1 1 and is effective 
to filter lubricant which flows therethrough 
by removing dirt and other particles from 
the lubricant. The filter unit 30 includes a 

10 filter box assembly or housing 31 which 
supports a filter element 32 and which is 
secured to the housing 11 by a pair of stud 
members 33 and 34. The filter box assembly 
31 includes inner and outer dish-shaped 

15 members 35 and 36 which are welded to- 
gether so as to define therebetween a filter 
chamber 37 in which the filter element 32 
is located. 

The outer dish-shaped member 36 has an 
20 opening 40 therein providing access to the 
filter chamber 37 for purposes of cleaning 
and removal of the filter element 32. A 
reinforcing ring member 41 is secured to 
the mem her 36 and projects into the filter 
25 chamber 37. The reinforcing ring 41 
encircles the opening 40 and provides 
reinforcement around the opening 
40. The reinforcing ring 41 has a 
plurality of tapped holes 42 at equally 
30 spaced locations therearound. 

The filter element 32 is a conventional 
filter member and comprises a filter portion 
45 which is located in the filter 
chamber 37 and opposite support 
35 ends or flanges 46 and 47 secured to the 
ends of the filter portion 45. The filter 
portion 45 is annular with an opening 45a 
extending axially therethrough. The sup- 
port flange 46 projects so as to overlap an 
40 outer surface portion of the outer dish- 
shaped member 36. The flange 46 has a 
plurality of openings 50 (best shown in 
Figure 5) therein which align with openings 
51 in the member 36 and which openings 51, 
45 in turn, align with the threaded openings 
42 in the reinforcing ring 41. 

A circular cover member 60 for the open- 
ing 40 in the outer dish-shaped member 36 
is secured in position by suitable cap 
50 screws 61 which project through openings 
62 in the cover member 60 and through 
the openings 50 and 51 in the flange 46 of 
the filter element 32 and member 36, re- 
spectively. The screws 61 are threaded into 
55 the tapped holes 42 in the reinforcing ring 
41 and when tightened provide a clamping 
pressure holding the cover 60 in position, 
as well as the filter element 32 in the filter 
chamber 37. The flange portion 47 of the 
60 filter clement 32 is held in engagement with 
the inner surface of the inner dish-shaped 
member 35. 

As best seen in Figure 4, there are six 
screws 61 which are positioned at equally 
65 spaced circumferential locations around the 



opening 40 and around the filter clement 
32. It should be apparent that the filter 
clement may be removed and replaced by 
removing the screws 61 and the cover 60 
from the member 36. This provides access 70 
into the filter chamber 37 and permits re- 
moval of the filter element 32 from the fil- 
ter chamber 37 and the positioning of a new 
filter element in the filter chamber. The 
screws 61 can then be repositioned and 75 
tightened so as to secure the new filter ele- 
nient in position in the chamber 37. 

The stud members 33 and 34 which 
secure the filter unit 30 to the housing 1 1 
are vertically spaced, with the stud mem- 80 
ber 33 being" located above the stud member 
34. The stud members 33 and 34 are 
threaded into tapped openings 70 and 71, 
respectively, in the housing 11. The stud 
members 33 and 34 are locked in position 85 
by a locking strap member 72 which co- 
operates with nuts 73 and 74 which are 
threaded on to the threaded portion of the 
studs 33 and 34, respectively. The stud 
members 33 and 34 extend respectively 90 
through openings 75 and 76 in the strap 
member 72 and the nuts 73 and 74 clamp 
the strap member 72 against the housing 
11. Suitable gaskets 77 are located in posi- 
tion between the strap 72 and the housing 95 
1 1. The strap member 72 has a pair of tabs 
80 at each end thereof. The tabs 80 normally 
project outwardly as shown in dotted lines 
in Figure 3 and are bent down into the full 
line position, as shown in Figure 3, to en- 100 
gage flats on the nuts 73 and 74 respectively. 
By engagement of the tabs 80 with the flats 
on the nuts, rotation of the nuts 73 and 74 
is prevented, which, in turn, blocks rota- 
tion of the stud members 33 and 34 re- 105 
spectively, in the threaded openings in the 
housing 'il. This assists in preventing the 
studs from loosening from vibration during 
the operation of the vehicle. 

The stud members 33 and 34 have annu- 110 
lar shoulder portions 90 and 91 respective- 
ly, which are in clamping engagement with 
the side of the inner dish-shaped member 
35 which faces the axle housing. Suitable 
gaskets 92 are located between the shoulders 1 1 5 
90 and 91 and the rear side of the member 
35. 

The stud member 33 projects through an 
opening 95 in the inner member 35 and has 
a neck-down portion which provides a 120 
shoulder 96 which clampingly engages the 
inner surface of the outer member 36. A 
gasket 97 is located between the shoulder 
96 and the inner surface of the outer mem- 
ber 36. The forward end 100 of the stud 125 
member 33 is threaded and projects through 
an opening 101 in the member 36. A lock 
nut 102 is threaded on to the portion 100 
of the stud member 33 and is threaded into 
tight clamping engagement with the outer 130 
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surface of the outer member 36, thereby 
tightly clamping the filter housing assembly 
30 on to the stud member 33 with the 
gaskets 92 and 93 providing for a ti^ht 
5 fluid seal therebetween. 

The stud member 34 is constructed simi- 
larly to the stud member 33. The stud 
member 34 projects through a lower open- 
ing 95a in the inner member 35 and 
10 through an opening 101a in the cover mem- 
ber 60. A neck-down portion 100a of the 
stud member 34 also projects through an 
opening 46a in the filter element flange 46. 
A nut 102a is threaded on to the neck-down 
15 portion 100a of the stud member 34 and 
clamps the assembly 30 securely to the 
stud member 34. The flange portion 46 of 
the filter element 32 is sufficiently resilient 
to provide a fluid-tight seal between itself 
20 and the shoulder 96a of the stud 34. 

The stud member 33 has a drilled pas- 
sageway 120 axialiy extended therethrough 
This passageway 120, which functions as" a 
lubricant receiving passageway, receives 
25 lubricant from the gear chamber of the 
housing 11 and directs that lubricant into 
the filter chamber 37 of the filter unit. The 
end of the stud member 33 wliich is 
™ ?! r t aded hUo the opening 70 in the housing 
30 11 has a projecting hood portion 121 which 
projects into the chamber. The hood por- 
tion i 121 which is of a U-shape, as best seen 
in Figures 3 and 6, projects adjacent the 
rotating gear 14 and specifically adjacent 
35 the rotating teeth of the gear 14. The line 
designated 122 in Figure 2 indicates gener- 
ally the path of movement of the rin*- gear 
14 and shows generally the relative posi- 
tion between the hood member 121 and the 
40 path of movement of the ring gear adja- 
cent thereto. Lubricant which is carried by 
the ring gear 14 is splashed or thrown 
against the underside of the hood 121 and 
directed into the passageway 120. This 
45 fluid flows axialiy along the passageway 120 
and is directed into the filter chamber 37 
through the radial passageway 120a which 
communicates with -the passageway 120 
and with the filter chamber 37. The lubri- 
50 cant then flows by gravity downwardly 
through the annular filter portion 45. 

The stud member 34 also has a passage- 
way therethrough which is designated 130 
cr ^he passageway 130 communicates with 
55 the filter chamber 37 through a radially ex- 
tending passageway or opening 131. The 
lubricant which flows through the filter 45 
flows through the opening 131 and then 
axialiy of the stud member 34 through 
60 passageway 130. The passageway 130 opens 
into the gear chamber and the lubricant 
after being filtered, flows back into the 
gear chamber. The end of the stud member 
£c nr' 88 , a P r °i ectin S U-shaped hood portion 
65 135 winch projects into the gear chamber 



and which assists in directing the fluid back 
into the gear chamber. The fluid which is 
directed back into the gear chamber flows 
into the gear chamber adjacent the annular 
portion 20 of the gear 14, and the stud 70 
members 33, 34 are somewhat staggered 
with respect to the vertical and do not 
lie on a vertical line. 

Front the above, the operation and func- 
tion cf the filter unit should be clear. It 75 
should be apparent that as the gear 14 
rotates through the lubricant reservoir, 
lubricant is picked up by the gear por- 
tion 20 and by the gear teeth of the gear 
14 and is slung, splashed or otherwise con- 80 
veyed into the passageway 120 in -the stud 
member 33. This lubricant flows through 
the filter portion 45 and is filtered thereby 
and the filtered lubricant then flows through 
the passageway 130 back into the gear 85 
chamber. Any dirt or impurities which are 
filtered from the lubricant may fall into the 
lower portion of the filter housing 31 and 
may be removed therefrom upon replace- 
ment of the filter element. ^ " 90 

It will be noted that the present inven- 
tion provides an improved vehicle drive 
mechanism of the type which utilizes a 
power transmitting gear member which ro- 
tates in a lubricant reservoir for the dis- 95 
tribution of lubricant to the various parts 
of the axle. The mechanism includes a 
simple, yet reliable filter unit for removing 
dirt and other particles from the lubricanf 
WHAT WE CLAIM IS:— * 100 

1. A vehicle drive mechanism compris- 
ing an axle housing containing a gear 
chamber and defining a lubricant reservoir 
in its lower part, a lubricant distribution 
system having means for removing lubri- 105 
cant from the reservoir and directing it to 
various parts of the mechanism, and a filter 
unit in the distribution system, which unit 
comprises a separate filter housing connec- 
ted to the axle housing by stud members 110 
having lubricant-directing passageways 
therein which form the lubricant inlet and 
outlet for the filter housing, and an annular 
filter^ element extending across the filter 
housing and surrounding the outlet stud 115 
member. 

2. A mechanism as claimed in Claim 1 
wherein each stud member has a shoulder 
portion against which the filter housing is 
clamped by a nut engaging the free end 120 
of the stud member. 

3. A mechanism as claimed in Claim 1 
or Claim 2 further comprising means to 
prevent rotation of the stud members. 

4. A mechanism as claimed in Claim 3 125 
wherein the means for preventing rotation 

of the stud members comprises a pair of 
nut members threaded respectively on to 
the stud members and a strap members ex- 
tending between the nut members and 130 
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15 



having portions engaging flats on the nut 
members to prevent rotation of these nut 
members. 

5. A mechanism as claimed in any pre- 
ceding claim wherein the filter housing has 
a removable cover member covering an 
opening through which the filter element 
ma}' be removed and replaced. 

6. A mechanism as claimed in Claim 5 
wherein a reinforcing ring member secured 
to the filter housing extends around the 
opening, the cover member and filter ele- 
ment being secured in position by threaded 
fasteners located in openings in the cover 
member, a flange portion of the filter ele- 
ment and the reinforcing ring. 

7. A mechanism as claimed in any one 
of the preceding claims including a rotat- 
able member having lubricant pick-up sur- 



face extending into the reservoir for pick- 
ing up lubricant in the reservoir and convey- 
ing it to a discharge location. 

8. A mechanism as claimed in Claim 
7 wherein said inlet stud member has a LJ- 
shaped hood projection which extends into 
the axle housing towards the annular pick- 
up surface for receiving lubricant there- 
from. 

9. A vehicle drive mechanism substan- 
tially as hereinbefore described with refer- 
ence to and as illustrated in the accompany- 
ing drawings. 

STEVENS, HEWLETT Sc PERKINS, 
Chartered Patent Agents, 
5, Quality Court, 
Chancery Lane, 
London, W.C.2. 



Printed for Her Majesty's Stationery Office by Burgess & Son f Abingdon), Ltj 1-J971. 
Published at The Patent Office. 25 Southampton Buildings, London, WUA lAi 
from which copies may be obtained. 



20 



25 



30 



1225174 COMPLETE SPECIFICATION 

2 SHEETS ™ ,s Rawing is a reproduction of 
the Original on a reduced scale 

Sheet 1 




i<=:nnnirv ^rxa 



1225174 COMPLETE SPECIFICATION 

2 SHEETS Thls draw < n g Is a reproduction of 
the Original on a reduced scale 

Sheet 2 




